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determine adherence to treatment guidelines. METHODS: In a
retrospective database study, continuously enrolled patients aged
18 years and older with COPD (COPD only or COPD+asthma),
who initiated therapy during year 2002 with either an inhaled
corticosteroid or an anticholinergic (ﬁrst ﬁll date identiﬁed as
index date) were included in the analyses. The severity of iden-
tiﬁed subjects was determined using two METHODS: respira-
tory disease-related health care utilization; and charlson
comorbid score during the one-year baseline period. Presence of
comorbid conditions was also determined. RESULTS: Of the
8392 patients identiﬁed as having COPD, 467 (5.56%) initiated
an inhaled corticosteroid and 495 (5.90%) initiated an anti-
cholinergic. Using respiratory related healthcare utilization in the
baseline period as a proxy for disease severity, 82% of inhaled
corticosteroid users were low utilizers, 14% were moderate uti-
lizers and 4% were high utilizers whereas 53% of anticholiner-
gic users were low utilizers, 31% were moderate utilizers and
16% were high utilizers. At baseline, mean Charlson comorbid-
ity score was signiﬁcantly lower among inhaled corticosteroid
users (0.88) as compared to anticholinergic users (1.32). Also, at
baseline anticholinergic users had a signiﬁcantly higher percent-
age of patients with comorbid diagnosis of congestive heart
failure, atherosclerosis, coronary heart disease, hypertension,
mental illness and other lung disease. Results were also consis-
tent in the COPD only group. All differences were signiﬁcant at
p < 0.05. CONCLUSIONS: Patients initiating an inhaled cor-
ticosteroid appeared to be less severe as indicated by lower 
health care utilization, lower Charlson comorbid score and 




PREVALENCE OF NEUROGENIC BLADDER IN PATIENTS
WITH VARIOUS NEUROLOGIC DISORDERS IN THE UNITED
STATES
Shenolikar R, Balkrishnan R
The Ohio State University College of Pharmacy, Columbus, OH, USA
OBJECTIVE: Neurogenic bladder is a condition that involves
bladder dysfunction caused due to damage to any part of the
nervous system. Patients with neurogenic bladder encounter dif-
ﬁculties such as bladder overactivity, urinary incontinence, and
urge incontinence. The objective of this study was to assess the
prevalence of neurogenic bladder in patients with different neu-
rological conditions. METHODS: A thorough literature search
was performed using MEDLINE and other databases such as
HAPI, OVID, and ScienceDirect. Information related to neuro-
genic bladder, speciﬁcally estimates of proportion of patients suf-
fering from neurogenic bladder was obtained from this search.
Articles that were published between the years 1995–2004 were
included. Percentages obtained from the literature were com-
bined with prevalence data of various neurologic disorders avail-
able on National Center for Health Statistics website to obtain
estimated number of patients with different neurologic condi-
tions suffering from neurogenic bladder. RESULTS: Neurogenic
bladder is found to be most prevalent in patients with Stroke,
Parkinson’s disease, Traumatic Brain injury, Dementia, Spinal
Cord injury, Multiple Sclerosis, Spina Biﬁda and paralysis. It is
found to be prevalent in more than half of patients suffering from
Stroke which is estimated to be more than two million. Its preva-
lence in Parkinson’s patients varies widely between 0.2–0.7
million (27–70%). Occurrence of urinary incontinence due to
neurogenic bladder in patients with Dementia was 11–90%, an
estimate of approximately 0.2–1.5 million, depending on the
setting in which the patients are treated. Bladder overactivity has
been detected in 50–90% of patients with Multiple Sclerosis and
in 95% of patients with Spina Biﬁda, together accounting for an
estimated half million patients. CONCLUSIONS: There is a high
prevalence of bladder dysfunction in patients suffering with
nervous system disorder in the US. Further research should focus
on obtaining more precise estimates using a national level data
to determine trends of neurogenic bladder.
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ASSOCIATION BETWEEN IN-HOSPITAL FALLS,
COMORBIDITIES,AND DRUG USE IN ADULT CHRONIC
KIDNEY DISEASE PATIENTS: A CASE-CONTROL STUDY
Angalakuditi M, Coley K
University of Pittsburgh, Pittsburgh, PA, USA
OBJECTIVES: To evaluate the association between comorbidi-
ties and drug use with the risk of in-hospital fall in adult Chronic
Kidney Disease (CKD) patients. METHODS: A retrospective
case-control study was conducted at a University medical center
between January 1, 1998 and June 30, 2003. To be included as
a case, patients had to experience an in-hospital fall, ≥18 years
of age and, hospitalized for >24 hours. All patients had CKD
deﬁned as a glomerular ﬁltration rate less than 60ml/min on
admission. For every case, a matched control was identiﬁed in a
1 :2 ratio. Cases and controls were matched on CKD, age and
gender. Comorbidities were identiﬁed using ICD-9 CM diagno-
sis codes. Drug utilization was identiﬁed two days before the fall
date for cases and the reference fall date for controls. Statistics
performed were T-tests, chi-square, and conditional logistic
regression using “fall” as the dependent variable and race,
comorbidities and drug groups as covariates. RESULTS: There
were 635 fall cases that met study criteria. The mean age was 68
± 15 years, 54% were female, and 82% were Caucasian. Cases
were more likely to have congestive heart failure (33% vs. 27%),
diabetes (39% vs. 32%), dementia (6% vs. 2%) and pneumonia
(14% vs. 8%) and be receiving antidepressants (29% vs 19%),
antipsychotics (16% vs 13%) and anticonvulsants (15% vs
10%). Compared to controls, cases have multiple comorbidities
(54% vs 43%, p < 0.001) and received multiple drug 
groups (48% vs. 40%, p < 0.002) prior to the fall. Regression
analysis showed that CKD patients with dementia (OR 2.4, p =
0.001) and those receiving antidepressants (OR 1.5, p = 0.001)
and anticonvulsants (OR 1.5, p = 0.008) were more likely to
experience an in-hospital fall. CONCLUSION: The largest
health status risk factor for falling in CKD patients was 




ECONOMIC IMPACT OF PHARMACOTHERAPY VERSUS 
NON-PHARMACOLOGIC MANAGEMENT AMONG
COMMERCIALLY-INSURED PERSONS ≥65 YEARS OF AGE 
WITH OVERACTIVE BLADDER
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OBJECTIVE: To examine the economic impact of pharma-
cotherapy (PT) versus non-pharmacologic management (NPM)
among elderly patients with overactive bladder (OAB).
METHODS: Data were obtained from the PharMetrics Patient-
Centric Database on continuously beneﬁt-eligible patients ≥65
years of age diagnosed with OAB between January 2002 and
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December 2003. Patients were stratiﬁed into 2 cohorts: those
receiving OAB pharmacotherapy, including long-acting toltero-
dine or immediate- or extended-release oxybutynin and those
receiving non-pharmacologic management. Patients were
matched 1 :1 by the estimated propensity score for OAB phar-
macotherapy using a logistic regression model incorporating
selected demographic and clinical characteristics. Differences in
direct medical costs during follow-up were assessed using
descriptive statistics (Wilcoxon rank-sum tests) and multivariate
statistical techniques to adjust for differences in demographic
and clinical characteristics. RESULTS: A total of 1681 matched
pairs were identiﬁed. Patients’ mean ± SD age was 78 ± 8 years;
60% were women. After matching, all initial differences in
patient characteristics were not signiﬁcant. Mean ± SD OAB-
related costs ($244 ± $1763 for PT vs $857 ± $4438 for NPM;
p < 0.0001) and infection-related costs ($860 ± $6265 for PT vs
$1044 ± $6918 for NPM; p < 0.0001) were signiﬁcantly higher
in the NPM cohort compared with the PT cohort while depres-
sion-related ($245 ± $2755 for PT vs $229 ± $2319 for NPM;
p = NS) and fall/fracture-related costs ($380 ± $3115 for PT vs
$554 ± $4142 for NPM, p = NS) were similar. Pharmacy costs
were higher in the PT cohort, but total direct costs (OAB-related
and unrelated) were higher in the NPM group ($11,580 ±
$23,452 for PT vs $12,941 ± $21,938 for NPM; p = NS). After
adjusting for prognostic factors, total direct costs were signiﬁ-
cantly higher for NPM patients in multivariate analyses (p =
0.0091). CONCLUSIONS: Elderly patients receiving OAB phar-
macotherapy appear to have lower annual direct medical costs
compared with patients receiving non-pharmacologic manage-
ment. Careful consideration should be given to the selection 
of OAB treatment options from both clinical and economic 
perspectives.
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OBJECTIVES: The National Kidney Foundation’s Kidney
Disease Outcomes Quality Initiative Guidelines (K/DOQI) rec-
ommend monitoring intact parathyroid hormone levels (iPTH)
among patients with chronic kidney disease (CKD) whose GFR
falls between 15 and 59mL/min/1.73m2. Target ranges for iPTH
levels in CKD are based on expert opinion: patients in stage 3
should not exceed 70pg/mL; patients in stage 4 should not
exceed 110pg/mL. We investigated the shape of the relation
between iPTH levels and health care costs to offer evidence.
METHODS: We assembled a cohort of 830 HMO members
(1998–2004) with stage 3 or 4 CKD (using K/DOQI criteria) and
an iPTH test to measure health care costs in the year following
their index iPTH test. Costs were assigned by applying standard
unit costs to utilization. We compared the ratio of costs 
(geometric means) for quintiles of iPTH using natural log-
transformed, linear regression. RESULTS: Costs increased for
patients who exceeded one of the K/DOQI cut-offs for “ele-
vated” iPTH (110pg/mL), but costs in the highest quintiles of
iPTH were comparable to those in the lowest quintiles. Com-
pared with patients at or below the 20th percentile of iPTH (3
to 55pg/mL), we identiﬁed the following levels of relative excess
(or lower) cost: Percentile (GFR);95% CI;Range 21st to 40th
(56–99); +25%; -18% to +89% 41st to 60th (100–144); +50%;
-2% to +131% 61st to 80th (145–228); +1%; -47% to +30%.
Our estimates controlled for age, sex, most recent estimated GFR
(MDRD), annual cost before the index iPTH value, and mortal-
ity. CONCLUSIONS: iPTH levels predict cost, but not in the
expected dose-response relation; future studies should explore
why the rates of utilization were lower among patients with the
highest levels of iPTH.
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OBJECTIVE: To evaluate current epoetin alfa (EPO) and dar-
bepoetin alfa (DARB) dosing patterns from 2004–2005 in
anemic pre-dialysis chronic kidney disease (CKD) patients receiv-
ing care in nephrology clinics. METHODS: A random panel of
approximately 250 nephrologists was requested bimonthly to
review the medical records of their last two anemic pre-dialysis
CKD patients seen who were currently receiving an erythro-
poiesis-stimulating therapy (EST). Data on patient demograph-
ics, co-morbid conditions, CKD status, EST dose, and frequency
of administration were collected every 2 months to evaluate
changes over time. RESULTS: A total of 943 patient charts were
reviewed from November 2004 through September 2005 (EPO:
528; DARB: 415). Patient demographics, comorbid conditions,
baseline hemoglobin, and renal function were similar between
groups. Weekly and extended (≥Q2W) dosing patterns were seen
in both groups (EPO: QW, 47%; Q2W, 32%; Q4W, 15%; Other,
5%; DARB: QW, 23%; Q2W, 41%; Q4W, 33%; Other, 3%).
The mean weekly doses over the course of the study (EPO:
10,302 units; DARB: 47mcg) corresponded to a dose only ratio
(units EPO: mcg DARB) of 219 :1, resulting in mean weekly
costs of $125 and $205 for EPO and DARB (based on 2005
wholesale acquisition costs), respectively. These weekly cost dif-
ferences were observed in patients both under and over the age
of 65. CONCLUSIONS: DARB was associated with a higher
mean weekly EST cost compared to EPO. These analyses can
guide healthcare providers and decision makers in recognizing
real-world dosing patterns and costs of ESTs for the treatment
of anemic pre-dialysis CKD patients.
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OBJECTIVE: A reauthorization program was implemented to
apply updated VA guidelines to identify patients that may be
maintained on less costly, equally efﬁcacious alternatives for
treatment of benign prostatic hypertrophy. Study objective is to
assess patient safety, effectiveness and costs incurred to direct
formulary policy post implementation. METHODS: This retro-
spective outcome and utilization analysis extracted patient, pre-
scription, and resource data speciﬁc to VASDHS. Eligible
patients required a current prescription for tamsulosin and a
reauthorization request submitted between March and July
2005. Denied requests underwent a retrospective chart review of
the 90-days following the submission while 90-day drug and
resource cost estimates were applied to those requests approved.
Outcomes of denials were reviewed for safety and effectiveness.
